I. INTRODUCTION
The genetic mechanism of self-and cross-incompatibility in higher plants can be divided into two systems depending upon whether the reaction of pollen is determined by the genotype of the pollen itself, gametophytic system, or by the genotype of the pollen parent, sporophytic system. CoRRENS as early as 1912 found that in Cardamine pratensis the reaction of pollen is sporophytically determined. Thereafter, it was established by many investigators that in general the reaction of pollen is gametophytically determined.
The genetic behavior of incompatibility is controlled by a single series of multiyle oppositional alleles at one locus (S1, S2, S3, and so forth).
In this field studies on the genus Nicotiana by EAST school (cf. EAST, 1929 ) are of primary importance, i. e., the Nicotiana-type.
On the other hand RILEY (1932 RILEY ( , 1936 found that in Capsella grandiflora the genetic behavior of incompatibility is not of the Nicotiana-type.
To explain the behavior he assumed the sporophytic control of the pollen and two series of multiple alleles, i, e., the Capsella-type. TATEBE (1944) also reported that the incompatibility of Raphanus sativus var. hortensis is of the Capsella-type.
On the other hand, the dominance relation between S genes of multiple alleles was discovered by LEWIS (1947) in Oenothera organensis.
Shortly thereafter, an epoch in this field was made by HUGHES and BABCOCK (1950) in Crepis foetida subsp. rhoeadifolia and by GERSTEL (1950) in Parthenium argentatum, in which cases they described essentially the same genetic basis of incompatibility. In order to explain a new type of incompatibility, HUGHES and BABCOCK assumed the following four items ; (1) Sporophytic control of the pollen, (2) a single series of multiple alleles at one locus (S,, 52, S3 and S4), (3) dominance relation between S genes in the pollen, and (4) no dominance between S genes in the pistil. For example, in the pollen S, is recessive to the other three alleles (S2, S3 and S4). It is able to inhibit fertilization only when it is homozygous (SIS1). 52 is dominant over S, but recessive to S3 and S4. Therefore, the cross S$2 x a S2S3 is compatible because S3 > S2 in the pollen. On the contrary, the reciprocal S2S3 x a S1S2 is incompatible because S2 > S1. S3 and 54 act independently of each other (S3=S4), the cross S1S3 x a S3S4 being incompatible.
According to BATEMAN (1954) SAMPSON, 1956 SAMPSON, , 1957 SAMPSON, a, b, 1958 THOMPSON,1957) .
Previously the present author (1944, 1956 and 1958) In these experiments the pistils were collected at 24 hours after pollinations: They were slit with a razor blade lengthwise into two sections after fixing in acetic-alcohol or without fixing, and stained with 0.5 percent lactic-blue for about two hours. After being differentiated in lactic acid for about 24 hours, they were mounted in a drop of glycerine.
Usually a compatible pollination could easily be ascertained under a microscope (TATEBE, 1940 The results from self-and cross-pollinations in `Miyashige' were more complex than those of ` Tokinashi'. However, they also may be explained in a fairly adequate fashion by the Crepis-type scheme (Fig. 3 ).
`Shogoin' and `Nerima'
The results from self-and cross-pollinations in `Shogoin' and its selfed progeny are given in Fig. 4 and 5. These results may be explained by a similar assumption to that in ' Tokinashi', excepting the following relations. In this case the dominance relation between S genes was found not only in the pollen but also in the pistil. Furthermore the relationship was different in both. Namely SS was recessive to both S2 and S4 in the pollen, but dominant over S3 in the pistil (cf. BATEMAN,1954) . A similar relation to that of ' Shogoin' was also found in ' Nerima' (Fig. 6 ). 3. ' Tenma'
In the pollination experiments in `Tenma', all of twenty plants tested were selfincompatible and most of them were inter-cross-compatible ( Fig. 7 and 8) . These results differ strikingly from those of four cultivars described above. At the first glance, the genetic behavior seemed to be of the Nicotiana-type. However, the results of pollination experiments in selfed progeny remain unexplained by the Nicotiana-type hypothesis. If they were of the Nicotiana-type, then four combinations, a x 9, a x y, j9 x a and 9 x r should be cross-compatible, but a x r was not cross-compatible. Whereas these results may be explained well by the Crepis-type scheme as indicated in Fig. 9 . Next, three classes, a, a and r, were expected to appear in the selfed progeny of
No. 6, while only two classes, a and ~3, were found as shown in Fig. 10 . The plants belonging to class r were probably ruled out during the experiments owing to the weak vegetative condition.
From all results mentioned above, it may be safely concluded that the genetic behavior of incompatibility in R. sativus var. hortensis is of the Crepis-type.
The genetics of incompatibility in Raphanus was investigated hitherto by many workers:
TATEBE (1944, 1956, 1958 and 1962) , BROWN (from BATEMAI 1955) , KROH (1956) , SAMPSON (1957 b), PUTR AMENT (1960), and HARUTA and YAMASHITA (1960) . In these investigations, opinions agree in showing that the pollen reaction is sporophytically determined. However, the question remains unsettled, whether the series of multiple alleles is at one locus, or at two loci. Two loci hypothesis is supported by KROH and PUTRAMENT, and one locus hypothesis by SAMPSON and HARUTA and YAMASHITA. As described above, the present author who previously proposed two loci hypothesis now believes that the incompatibility may be explained in a more adequate fashion by one locus hypothesis (the Crepistype), than by two loci (the Capsella-type). The presence of five S genes was distinguished by SA~IPSON (1957 b) in `Scarlet Globe' radish. In contrast, ten possible S genes were found among five cultivars by the present author. This difference is probably due to the fact that SAMSON began his experiments with only three plants, while the present author started with the larger number of plants raised from commercial seeds.
In the hypothesis mentioned above, the present author postulated the existence of homozygous plants (e. g., S11 etc. and `Shogoin' (Fig . 2 and 5) correspond to the results of `Tenma' (Fig. 9 ) to those of `Minowase' to carry out these experiments in the phytotrons.
IV. SUMMARY
The genetic behavior of incompatibility in the Japanese radish is extremely complex .
However, if the following items are assumed , these results may well be explained :
(1) Sporophytic control of the pollen.
(2) A single series of multiple S-alleles at one locus (S,'-S,o).
(3) The dominance relations between S genes in the pollen and the pistil. Consequently, it is concluded that the incompatibility of the Japanese radish is of the 
